A recent report of an aneurysm of the ductus arteriosus in a child of 18 days (Pinniger, 1949) has stimulated the following somewhat belated record of a similar case we saw in 1947. The infrequency of reports of this condition would in itself be sufficient justification, but the present case has at least two points of unusual interest: in the first place, the aneurysm was an infective one, and in the second the infection, which was umbilical in origin, had similarly affected the hypogastric vessels which were the source of a fatal haemorrhage.
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From the Postgraduate Medical School of London (Hammersmith Hospital) (RcECEvED FOR PUBLICATrOiN JUNE 1 3, 1950) A recent report of an aneurysm of the ductus arteriosus in a child of 18 days (Pinniger, 1949) has stimulated the following somewhat belated record of a similar case we saw in 1947. The infrequency of reports of this condition would in itself be sufficient justification, but the present case has at least two points of unusual interest: in the first place, the aneurysm was an infective one, and in the second the infection, which was umbilical in origin, had similarly affected the hypogastric vessels which were the source of a fatal haemorrhage.
We propose after describing our case to discuss separately the umbilical haemorrhage and the aneurysm. The literature can best be summarized separately with each. It may be pointed out at once, however, that both these conditions have been the subject of more interest formrly than now, that they seem to have undergone a parallel decline in frequency, and that the reduction of umbilical sepsis has possibly been responsible for that decline.
Case Report The mother, aged 37, was uniparous. Wassermann and Kahn tests were negative. Her pregnancy was complicated by essential hypertension, superimposed pre-eclamptic toxaemia, and premature labour at approximately the thirty-fifth week. The puerperium was complicated by pyelitis and a small pulmonary infarct. At labour presentation was vertex, and the second stage lasted for five minutes.
The infant, a boy, weighed 3 lb. 5 oz.
(1 45 kg.) and was cyanosed at birth. He was kept in an oxygen tent and his colour improved, but cyanosis returned whenever oxygen was discontinued. (1,360 g.). The skin was pale, without any post-mortem lividity, and was wrinkled and inelastic. The stump of the cord was absent and the umbilicus represented by a small discoloured pit round which there adhered a little fresh blood clot.
The heart was of normal size and configuration. (Its weight was not recorded.) The valves, chambers. and the connexions of the great vessels were all normal. Lying in the anterior mediastinum, in front of and below the left lung root (which was displaced downwards and backwards) below the thymus and above the penrcardial reflection, was a red, spherical, cherry-like mass, 10 mm. in diameter, solid to the touch. Dissection showed it to be connected to the upper border of the left pulmonary artery just beyond the saddle by a vessel 5 mm. long and 1 5 mm. in internal diameter, and to the aorta just beyond the slightly marked isthmus by a similar but shorter channel 1 mm. long. The orifices of these two channels into the pulmonary artery and aorta were rounded and open: thrombus could be seen within them but had not extended beyond. The structure obv-iouslv was the ductus arteriosus with a saccular aneurysm arising from its whole circumference near the aortic end. On opening the aneurysm it was seen to be filled with firm, deep red, recent ante-mortem thrombus.
Both hypogastric arteries at and below the umbilicus were thickened, the right more than the left: the right was patent and appeared to have been the source of the haemorrhage. -00-rw-g-
The available histological material of the aneurysm was somewhat fragmentary, but it was clear that in most of its wall the media of the ductus had been destroyed, only a few fibres of its outer compact muscle layer surviving (Fig. 1) . The innermost layer of the wall was necrotic and densely infiltrated with pus cells: the recent thrombus which filled the sac had broken away cleanly from this in most places. The outer layer of the aneurysm was largely formed by young granulation tissue. Inflammatory changes had spread widely in the surrounding connective tissue. The undilated part of the ductus near the pulmonary artery had an oedematous wall lightly infiltrated by polymorphs: the intima had been lost but the media was well preserved. The media of the ductus was also well preserved in the part of the aneurysm nearest the aorta (Fig. 2) : here the most intense inflammation was found in the adventitia, and the process appeared to be spreading toward the aorta.
Both hypogastric arteries showed acute inflammation with loss, at least in their upper portions, of nearly all the muscle in their walls. The left was almost completely obstructed by organized septic thrombus: in the right a similar thrombus of about the same diameter was present but dilatation of the vessel had resulted in the presence of a large crescentic lumen (Figs. 3 and 4) . At the level of the bladder fundus the left artery was still inflamed (Fig. 6) , and almost occluded by thrombus which a reticulin impregnation showed to be much younger than that nearer the umbiiicus: the right artery was uninflamed and patent (Fig. 5) . The umbilical vein near the umbilicus was acutely inflamed and not obliterated, but it was collapsed and compressed by surrounding granulation tissue and did not seem a like!y source of haemorrhage.
No organisms were recognized in any of these lesions, but in view of the recent treatment with penicillin this was probably not a significant finding. Discussion Umbilical Haemorrtage in the Newborn. Late haemorrhage from the umbilicus in the newborn is a well known though somewhat rare occurrence. It appears to be rarer now than it was 10 to 20 years ago w-hen umbilical sepsis, which undoubtedly may play a part in its causation, was common. Since the discovery of vitamin K, concentration on the relation of prothrombin deficiency to haemorrhagic manifestations in the newborn has resulted in the frequent acceptance of umbilical haemorrhage as a manifestation of i haemorrhagic disease of the newborn' without due reference to any local pathological process or anatomical fault which might be the cause; Clifford (1942), however, emphasizes neonatal asphyxia as one important factor in initiating the primary break in the vascular tree. Opportunities for studying this question are rare, Renther (I1927) giving the incidence of umbilical haemorrhage as four in approximately 20,000 births. And opportunities are becoming rarer still as more of these babies are saved by timely transfusion. Reports in the literature also are few and far between, and we have been unable to find any giving a sufficiently detailed description of the state of the umbilical vessels for a cdmparison with our own case.
In our case there is no question that one of the umbilical arteries was the source of the bleeding, and discussion of the cause may reasonably be confined to two possibilities (a) infection, and (b) failure of the normal physiological mechanism maintaining the closure of these arteries.
(a) INFECTnON. Von Reuss (1920) Cattaneo (1935) in the sheep showed that a rise in oxygen in the foetal blood results in closure of the umbilical arteries. It is probable that the mechanism is a local one, for in the ductus an apparently similar mechanism has been shown in the guinea-pig to be independent of any external nervous connexions (Kennedy and Clark, 1942) . Nerves have been demonstrated fairly conclusively in the ductus (Kennedy and Clark, 1941) and in the hypogastric-but not umbilical-arteries (Spivack, 1943) and may be involved in this local reflex. It seems therefore reasonable to suppose that a persistent low arterial oxygen tension after birth may interfere with the normal closure of the arteries at the umbilicus.
In the present case the histological evidence for sepsis as the major cause of the haemorrhage was strong. A spreading septic thrombosis had occurred in the two vessels. One appeared to have remained safely occluded, the other to have reopened and bled. In the reopening two factors are involved, a breakdown of the organized thrombus (Fig. 4) and, probably more important, weakening of its wall by the destruction of its muscular elements. Both of these processes may be ascribed to the infecting organism. Clear though this sequence is, it is nevertheless worth noting that this infant was cyanosed at birth and remained in a state of intermittent oxygen want throughout its short life of 11 days. It is not therefore impossible that the mechanism of closure of both umbilical artery and ductus was in sone way imperfect-perhaps involving the presence of an abnormal amount of thrombus-and allowed the later infective complications to appear more easily.
Cases in the literature in which sepsis can be excluded as a cause of haemorrhage are not numerous. They include the few reported instances of severe bleeding from the umbilicus in several infants born to the same parents (Taylor, 1893, in three infants; Laurentie, 1921 , in five infants; Baron, 1929, in three infants). Two other cases, both fully described, are worth mentioning. Trillat, Bertoye, and Doucet-Bon (1938) reported a case with fatal haemorrhage into the subperitoneal tissues causing a huge haematoma: the umbilical arteries were said to be normal and no evidence of sepsis or syphilis was found. In Schultze's case (1927) , which recovered, the explanation offered was a detachment of thrombi from the open end of the arteries owing to their adherence to a mass of inspissated cord powder and exudate in the navel.
Aneurysm of the Ductus. Pinniger's is the only aneurysm of the ductus in infancy to be reported in the English literature, and the only American cases are those of Dry (1917) and Gross (1945, Case V) . There have, however, been numerous reports from the continent; the most recent is that of Scheef (1939) , but many are of a considerable age. Details of most of them will be found in the papers of Thoma (1889), Roeder (1900) , Bronson and Sutherland (1918) , and Scheef. The earliest report we have been able to find is that of Martin (1827) Hutchison (1922) , Altschule (1937) , and Graham (1940, two cases): they form a curious and very interesting group, probably various in origin, and of little relevance here, for few of them (Hutchison' s, in a girl of 6, is the only really probable one) seem to have arisen as a simple survival into later life of an aneurysm of the infantile type.
The sequence of events in the present case seems reasonably clear. Umbilical sepsis was the first event, followed by a spreading septic thrombosis in the two hypogastric arteries. Meanwhile, the same organisms circulating in the blood settled in the ductus, its wall was weakened in exactly the same way as that of the hypogastric artery, and the aneurysm resulted. The surprising thing is, not that this should occur, but that it should occur so rarely. The ductus arteriosus is for several weeks, until its total occlusion, a diverticulum of the circulation with degenerative changes occurring in the wall (Barnard, 1939) , sometimes (Blumenthal, 1947) amounting to frank necrosis, and some sort of colonization might be expected to be extremely common. Yet it is very infrequent. The ductus is at first closed only by spasm (Barclay, Barcroft, Barron, and Franklin, 1939; Kennedy and Clark, 1941) , but the injection experiments of the latter authors (1942) on the foetal guinea-pig added to the present considerations indicate that the spasm of the ductus is sufficient to exclude it completely from the general circulation in all ordinary circumstances. It is simplest to assume that in the present case the ductus was already abnormal, either patent, or closed by aseptic thrombosis. Thrombosis of the ductus (Bettinger, 1932; Gross, 1945 Fig. 3 to our Fig. 4) is not that of a mycotic aneurysm. It is possible, of course, that the aneurysm in our case began as one of the aseptic type (it is interesting to note that its site, rather nearer the aorta than the pulmonary artery, was that of every one of Thore's series), but we find it difficult to doubt that the septic destruction of the vessel wall has had a major part in producing the dilatation.
There seems to be no evidence as to the ultimate fate of these aneurysms. Most patients have died of intercurrent disease. Scheef's is the only case of rupture we have found, yet persistence of the aneurysm into adult life is excessively rare if it occurs at all. The answer is probably to be found in the thrombus which fills most of these aneurysms. It must often organize, the resultant fibrosis obliterating the ductus. If it recanalizes how may the result be distinguished in time from any ordinary patent ductus ?
One last bare possibility remains, that the hypogastric arteries and the ductus, which are not dissimilar in structure and suffer simultaneously a similar fate, possess in common some disorder which has produced the changes in both seen in this case. No such congenital arteritis is known, nor does any mechanism of its origin present itself to our imagination, and we prefer to consider the process a simple bacterial infection.
Smtmor
A premature baby died of sudden umbilical haemorrhage on the eleventh day. At necropsy a 10 mm. aneurysm of the ductus arteriosus was found. A septic arteritis of the hypogastric arteries was present, and was the cause of the umbilical haemorrhage: a similar change was present in the wall of the ductus aneurysm and was attributed to septicaemic spread of the same infection.
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